Influence of non-ionic surfactants, pH and propylene glycol on percutaneous absorption of piroxicam from cataplasm.
The influence of pH in the formulation, ethylene oxide chain length of polyoxyethylene (POE) non-ionic surfactants and addition of propylene glycol (PG) on percutaneous absorption of piroxicam (Px) from cataplasm was investigated in guinea-pig in vivo. The area under the plasma concentration of Px curve until 8 h after the application (AUC(0-8)) increased with increasing the cataplasm base pH up to 6.5 and then plateaued from pH 6.5 to 7.2. Px solubility in water increased markedly with increasing pH from pH 6 as Px is a weak acid and its pK(a) is 5.3. The ionic form of Px in the cataplasm was suspected to contribute to the percutaneous absorption of Px. The percutaneous absorption of Px from the cataplasms containing 5% of POE non-ionic surfactants with various POE lengths were examined. The parabolic relation between the Px absorption and the POE length was observed. POE length from 5 to 15 enhanced percutaneous absorption to a greater extent. An attempt was also made to examine the influence of the addition of PG to the formulation containing POE (9) lauryl ether. The addition of 20% PG to the formulation significantly increased the Px concentration in plasma, compared to 0, 5, 10 and 15% PG. Skin and cutaneous muscle concentrations significantly increased by addition of 20% PG, compared to those by 0% PG but not in deeper muscle.